£ 000 http://www.cqvip.comf

!

L ey H = ¥ #t Vol.26,No.4
2006 4F 4 A ACTA ECOLOGICA SINICA Apr. ;2006

L FER S EHAENHHRS S

BERRK, 7RE,AHRA, REx

OP ERHEBR KRB K LRGP, BIRARHE R EK L RFFRLT RWHE  712100)

WE I REARAME B EMANEEAEYNHR B SKS AT R, #1T T i 20a(1982 ~ 2002 )M E
NRBFR. &REN . ARHF TEEF STFENMAHFELRANAFYRRSEENZE MBS DoMRTSHET
B ERAMYTFAEROMPMERERE, HAXERNEE. MEKBMT BT RSN, HEWS > RERMK, AR
FMRHFRBERBEWN D BILDEET 150d, FRBFHES 80, BT ERET 200G AEYERRSoRIEY, REA
WAMBPANEENE TREABRRAMK, EHLFKINEBAL BEEEWERNBRE ABYEARRET
WA A KR, AR ERE N 112.30% ~ 124.02% B EERE N 116.61% ~ 134.09% ; BFF BB 1 124.76% ~ 144.32% . {8
BB AR 11~ 15, AR FTHEA A AEFANABUHHR,

XMA HEE, WEY; RRE2WER, ¥TRKX

323 M= :1000-0933(2006)04-1207-06 R B S 3 F :Q948.1;0968 LMHRIRT:A

Accumulation and decomposition of litter in the semiarid enclosed grassland

CHENG Ji-Min, WAN Hui-E, HU Xiang-Ming, ZHAO Yan-Yun (/institute of Soil and Water Conservation , Chinese Academy of Sciences
and Ministry of Water Resources, Northuwestern Sci-Tech University of Agriculture and Forestry , Shaanai Yangling 712100, China) . Acta Ecologica Sinica , 2006,
26(4) :1207 ~ 1212,

Abstract: Based on a long-term (20 years) observation in typical grassland of China West, we analyzed the changing progress of
litter accumulation, decomposition and variation of soil water in enclosed grassland. The results showed that exponential equation
was adapted to changing trends of accumulation quantity and thickness of litter in grassland communities of Stipa bungeana,
Thymus mongolicus , Artemisia sacrorum and §. grandis, the relativities of which werevery distinct in the whole growth period.
With air temperature increasing and rainfall enhancing, the litter decomposition speed accelerated. S. bungeana and S. grandis
communities needed 150 days to reach to peak value, while T. mongolicus communities needed 180 days and A. sacrorum !
communities 210 days. There was a strong function of water absorption and retention, which could catch a lot of rainwater and ;
keep soil water seeping in a slow speed. In the nature condition, Soil water saturated content in the growth prophase and anaphase

of plant in the S. bungeana, T. mongolicus and A. socrorum community were was 112.30% ~ 124.02%, 116.61% ~

134.09% ,124.76% ~ 144 .32% , respectively. It was favorable to grassland renewal and litter accumulation with 11-15 enclosed

years appropriately.
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EEIEBFRETRERREYNEREES AT RENEEHART S, BEYAMUTES +HBEEMUR
FEEEMNAEXY  MAESHH R KERECIERFRARK, RAEENKLEEER, BEY—FET
BEWHMHANEERE I ABRERD, F—FETRERXRMEK, FHESIEBAL BB LMK
o A SHE, B, AR  EEEYBREYERER.

EEAN SHEAEYHNHRARERNFAEEDRB RIS, T HEE B REYERY I+ 5EHF
HEYFEER P HERYT EBEN Ebermayer E M\ 1876 4 5 J 1A B 5 A 3% 4 T 19 3% > 45 55 g 1B , Bray 1964
EHTTHEARABEYRRBNAR LR TREVEFKES AR PHEEEA", Syker and Bunce M 1970
EFH B ESENEEYRBELBHFTR, BB AEYHBERENS FELTEY, Wiegert and Evans i1 T
REYFRERMNMUEFEY . REMTEAZEDHMAITTF R, N 20 t42 80 E B 1, BT T HM
REDRTR, MM ERABEROHRBESES , AERME FTERANERRAAYHN KPR ESHEIR
MFREARRT. FXEFTEXHBRBTFERER, HL 20 BFHE RN EBBEDHTT SN
W, AW TEEREREYNRBRLIR HBERNKI TS,

1 RBERXBREA

ARBXYTFTFEEERILBH=FUERBRREP K, KL 106024 ~ 106°28", L 45 36°13° ~ 36°19", H R
47 4000 hm” , ¥ #R 1800 ~ 2100 m, FFH <R 5C. FMETE 400 ~ 450 mm, — B EKE 5 28.0% ,FKE L
35.5% ,WiKE 5 36.5%,7~9 RIMFERNE L SFERENEMN 65% ~75% . KR 1330 ~ 1640 mm, = 10CTHE
2100~ 3200 C, FHF 1.5~2.0, ## N MEILHE, BEFR PEER, BRARAFRETEELESNELEE
X, LBAETHELATHRBY LHER L, LESHH TR, T KR, L BRI TN Z, B
112 ~ 140d. R X FEH YA B LA K £FFF (Stipa bungeana ) . B B & ( Thymus mongolicus ) 8k ¥ & ( Artemisia
vestita ) . KEF 2 (S. grandis) Yo 8 (A. frigida) Jy £, £ A KR LIME £ 8 (A. scoparis ) . JE 58 VK ZE ( Aneurolepidium
dasystachys ) B BT ( Potentilla acaulis )& R E
2 REMBSHE
2.1 A®WiFit

RETF 192 FABRETERERLBNEZFLDERARGE R, BT 7 &5 555 0 f0 ok 325 25 4 — b b
BERATARSY ABEF BB XHF AE HEE EEAE ETZBESNTHNBERY, &8
BB R RIFXT B 5 e E AR 10, FERET 10N, BMEFEHHEN I mxl m,BEE 3~
5K
2.2 RWE F ik
2.2.1 HEARNE SHEEMBAEDEYERBRNONE, RAFFAENRFHYERINUHES
FE EEBFREEARNEHOASE)NEHYHE HE 5 FEREVE  HYESE HERMBE
BRRAEFRITENE EBERRAEHFICENE  BEERERAREENC A YEX AN RES
wE,

2.2.2 BAEYVEYERARINE HAEYEYERRENE, EFEERET EEEREERKELN(I0A5H)
WERBEYHRREE FARENE HARENHRAREEFLER,

2.2.3 ABYKSKBINE EARLMEHNSEEREF 3N, BIMEFEL3~S K EFER 20 em x
20em,BFE4HSH~10HMI0HSH~10 HREFR TEHM60~0CHBETHERE,  FAEER,IT
HAREVTHEYHAREKE,

2,24 BAEYHTKENE ESFI4AMI0AGHEEABRK 20 cm T 20 om 5 10 em KB E YR
BREFEYRER R REEABGES P, —FEEH ARGEWREE, RIEELH T A KE K%
BFGBEBEKTPRAZEE, LN ERAEYNENESKE,

2.2.5 BEYHSBUE BF4AM0AGERRERRAESHEBARZEEEF 3N, BRI EER
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3~5 W MEREYEARFET 22BYHEIBYREMIE.

2.2.6 EMERAKBEME HHBRBOIEREVERIN) MRS R E W OGLELAEYE =) WA,

EBFE4 AP0 A LA, RAEAENE T #EKE, LK EEE R 0~ 500 cm, & 20 cm B+ —

B, &40R3ALE, aMEAEN L& ERBQSC)PREEE . KRER, HELHSKE, FUES

RS ULEERBWENESRPER 2 KRFHE,

3 RBRERSSH

3.1 #HERHAZEYHHESERRENER
BUWETEXAMERERARHF FEE EFERREFREHEREYRAR R0 E RN (W

R DURSET T EREH, EEWAE KRNI (4 B0 FRE0 A4), 540 57 % ¥ 9 8RR B B R A

ERMFFEEK, —RAEYRERENEGFR 8 ATHE 10 A LG, E,FBEH IR LR

AL, A E R ARE R EN RS EES AEYHNEREXREERNATRRE,  HEESER

BYREMXXR, BAXHERABE.

21 HENBPARYEESERREXR
Table 1 The correlation between storage and thickness of the litter in grassland

AR At BESERERASTR HRRH R
Grassland types Month The regression equations between thickness and storage Correlative coefficients
EREFBETE Stipa bungeana ommunity 4 Y= -19.9730 + 42.9882« 0.98687
EREFBHE S. bungeana ommunity 10 Y= -23.1824 + 44,0609 0.98996
BEREEHE  Thymus mongolicus community 4 Y= -19.7035 + 29.5814x 0.93439
HEEM®E T. mongolicus community 10 Y= -30.2202 + 35.7126% 0.92117
AT MBETE  Artemisia sacrorum communily 4 Y= -9.2329 +32.6214x 0.98019
SRITHBETE A, sacrorum community 10 Y = - 14.7346 + 36.0882x 0.98396
KEFBETE S, grandis community 4 Y= -23.1059 + 33,5224« 0.93415
KEFBEE S, grandis community 10 Y= -29.0018 + 38.1532x 0.95168

MELTTUES, SMENENE 1 F-F5EAYVERLETHARER rWENH HAKBE Bx
B EEMAESAR, BN IRAMS THELERN TSR, BENENZR BAHEATA KR
EHUEL BERER T -EHNREYE  BEEMHBERYEK MEFZMNE 6 F ~ 56 10 F, HYMAEK
BT HRE HYNEE BEE SEAREYCELEE MEMBEEAREARE, BEARH#ITARE
FOABYEEMF ARG REE MK ESSENE N E- S SF HYNERCEELAHFATEREREN
B MM MVE M AR EH R IR, SN EE AR R R WYEE T A, 500 2. 1cm F1 267g/m’ ; 251
HWI6E ~F20F ATRENRAEYREUH TERLH FHHR EEERTEMMBEATH . B, EH
KR BERMEH AN EMERL, REREYN, MAFH T, BAl, BEYHWEEELREE 1.7~ 1.9cm,
FEREN180~215gm s X—HIRNERTH AFTERWHBER, S H 2 11 ~ 152, B #1775 =K
HENE AR, &N E A %Y 2R E e B REH
3.2 HEIMFEYEDFEE

BN BBEFRALBALRFNRHEF EEF EREABYNIBRERNE, SR (WE )%
W BEER M ERHERSBERMR, ANBEN 2~ 1L AR, BREBMFA KT, EEDS T
AR AFR HEMEEINAET~8 AR, KA, A EHKERLFERFIX 203C, ARTNRUELEF RN,
3 78 ~ 134 mm, B, R EEY BRI BPABEARBENET, HNEEREN R AR FHOREFHE,
HRAEEFMETERE, ZENINSEREH AREFMREFHERAEDN M BT HEL, 5
150d MR E A, N 90% HEHMESBIRWENSR, M MERZH T, EREFHEREYN M
AR, B 180d MR E R X EEE . N 77%, REH TR RN FRE, R THEpAER" A
TE 0 00 40 R T S TR W PR AR kT TEVE VR A B0 A3 AR AN ] O ZE S, B 210d MR R RZ BB, N 65% , 5
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9 140 -
I y=110.359x-7.550 * 130 y=104,53x-4.690
80 - R=0.936 p<0.0001 F. ( | R=0.888 p<0.0001
B 120 |
70
- 110
60 |
2 100
50 a #% Enclosed 1~5a 90 | b 3% Enclosed 6~10a

. L 1 1 — | 80 .I 1 Il J
05 06 07 08 09 08 10 12 14 16

~ y =89, 389x-38.754
280 240 R=0.419 p<0.0001 &
260

y=171.243x-96.808
R=0.911 p<0.0001 "

»e

220
o
200

- WEREERR
Accumulation quantity of litter {g/m?)

T 1 ¢« 1 1T 1

180
d 3% Enclosed 16~20a

140 ¢ 3% Enclosed 11~15a
120 ; . ' ] 160 ) . i
13 15 1.7 19 21 23 15 1.7 19 21 23

REWE P Tickness of litter (cm) WM 2B E Tickness of litter (cm)

Bl ZBUFARHFREFIAHEFRAFVHERTL

Fig.1 Change of litter accumulation quantity of Stipa bungeana community for different enclosed time in Yunwushan

PEESBMERRN TR, SREERHER, XREFMREFHERZYNSFBERE ER25, AEHE

—FERRAREH R, EZHER,H—FEH NEERNERFHIM TR, ARG, EHBEESR,BK

AEE AMTREDN S H. BHERERAZDRIEE, s 2R, KERARTHZFRE, &

HEEE, ASRE, BEERKPE, ZBER, KRARRZE, B T HEDRSE.

3.3 HEREREBARYLIBELRKIHLER . REHE  —— FEE .
HETH 4 FHERDRBEY MBS LK Stipa bungeana  Thymus mongolius  Artemisia sacrorum

MXREHEY, LWAKRRE, SWERRK. A 5]
BIITUES KRS E KHENTERREARY 85 Of
OOREE FERE KRNI, BE o Bk BE o
BRMMK, AREFRENFT TN . S§ ot
Y = - 31.1624 + 4.7657X, R = 0.8105, p < 0.001 B & 3l
K FERE R TR gﬁ‘..lu...u..u.‘.u
Y = - 29.6496 + 4.9479X,R* = 0.9497,p < 0.001 23565 95 125 155 185 215 243 275 305
BEENHERBPRER. W1 Time (d)
= =~ 32.3659 + 5.1283X, R’ = 0.9477,p < 0.001 B2 B R B A
TR FEE LRI KB M, RED DB Fe2  Liver decomposition rate of different community types in enclosed
ERILBEE, FATRN. grassland

Y =-22.9935 + 4.0252X, R® = 0.6466, p < 0.001
HEREREKEREDD  SEBRZHEEEN MIERRKAOEDYH FUFTERKI AN, B8
SERWEERBRNE, AEDHERSKEMEMSKE, EEYE KK AT S 38 R R FR%E
EFEEKNM, BRI KER11.35% WM EKEN124.02% , FEEERKNEKY, BRI KEN 23.87%, 1
MEKBHN112.30%; B EFHEEFERKTY, BRSKEN 9.30% , WAMSKEN 134.09% , FEELEKI
R, BREKEN 18.84% MM KER 116.61% ; ZHTEHEEEERMN, ARSKE 10.21% ,AMF
KER 144.32% ,FFAERKKERY, BRSKEN 26.32% HMAMEKEN124.76% ., BTG R B IKIEN , EH R
EVMRABERNMBEKMBRASKEN ERBEKL LR KIANBNE + R AP L ESE T EEEEENE
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AU, Fit SR E A AL, E i 0 ~ S0cm IS KB AT B R, A KA R 5.3% K
HEBE49%: EEEHEC 1% S EHE 4.6% ; HBERES.60% Xt— LR Em AFEEN
KT,

60 50
A FRE 45 L P 33 . .
50 - Stipa bungeana commumity 40 Stipa grandis community
40 0 » 35 | P
o 30 |
30 f * 25
— 20 L.
£ 20! 15 L
é 10 | * 10
3 5
B 1] 1 L L 1 J 0 I I I )
& s 10 12 14 16 18 8 10 12 14 16 18
g 60 TRER% asr RBLTH
# s Thymus mongolicus community 40 |- Ruderal community *
2 35 | gt
& 40 30
25
30
20 + . :
20 15 +
i R4
10 I:“’ 274 %
0 1 | J 0 L Il | o
8 10 12 14 16 18 6 8 10 12 14

+i& K& Soil water content (%)

B3 SRSEREY LR EME TR

Fig.3 Litter decomposition rate of different community types and regression equations

4 HitHitie

B RREKBARREM, AR 202 DIK, EMABEE TRAEML, AMUED L BHEFES
BEREFEAFERES MAE THEAKSBEEM MHERETHEEMBEYNRRESE, R TET
BEREBAEMAOEEKE IFFERHEEEMmES, AN, B THEYBEENERRARRATHBEL, FH
BEY— T EEAT AR, B — T NAEELSR, XSRS ETNEEIR, RETHEYERNREE
o EARFEYSGEY, FREME, AEYNET RS SBEG AR SMSRE, MARFEHFE
FEpBEHEEASYNARR MEVHERANEL BKEEXREE, R0t MEEYEEKEH
ML, AEYREREERESENSATH ~10 A LA, FE4FHETHREZEYHER N 132¢m’;
KEFBEN89.6g/m’ ; HEFHEN S gm’ ; THEHEN 1023 gn’, BEMBELIAR, HEYRR
BUATERAER, WHEN , NE T EREEREHEZYOITRN 40 g/’ KEFFHEN 60 gm’™, 5
A R EY R AERR A IS AR A A 11 ~ B 15 L B RN E R S BAHFE A S EEN K,
B A AREHEE MR, AEYNEENFRERYC AT TERE, HEER 2. lom, SR RRREHIX 267g/m’,
HAEEDHIBEEMESETFEEERHMER, EBRTEY MES MR BE KSR MBS
(MAEYWHEBRMIE NS ARREBHEYHN I BERSBRERKFIEBEEERLRE H-RENE
B RAREY S E L HEEEE ., ARBENER K FMAE FHENEDN S RELD G ER AT
E150d, MBRREE N 0%, HEYSKEBIE 14% ~ 16.5% 28 A H B FEMGTEEE D, B FAKIEMK,
HAMERET, HMRIBHMEE FENMEREEK. FELSEARARSHERFERHBENERR
B, RS MR 1a H40% 32 ~4a R 80% ", BRBBERHEYNIBEREFEARER KT, ERKT
TREY S KB KIGERE 13% U ERHFRE 180d, HIA A (LA AR R S HER) B 73 B R AT 35 71.4% ~ 5%,
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1O 58 B ot K T AR AR AR ) S SR R AN 47 % ~ 52% " . ABEPESBIBFBREFZNRA EEREYS
TR AT, IR B A H LS R ERRREATY R ERINEREHER, REME N {
RBW B WK SRS . BT, &Y 5 M R IR BT T 8 B AR M 5 LR AR RIS R .
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